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(57) Abstract: 

PROBLEM TO BE SOLVED: To release the suction 
without damaging a sucked substrate. 

SOLUTION: A sucking and holding device 1 comprises a 
ptate 2, a cooling device 16, an air pressure control 
device 18 or the like, and the plate 2 is provided with 
a suction port 4 and an elevating/lowering pin 6, etc. 
The suction hole 4 and the elevating/lowering pin 6 are 
alternatively arranged on the same circle on the surface 
of the plate, and also concentrically arranged. The 
suction holes on the same circle are connected by a same 
pumping passage 8 so that the vacuum is supplied for 
each pumping passage and the inert gas is sprayed. In 
addition, small ruggedness is formed on the surface of 
the plate. The suction force of the substrate to be 
applied to the elevating/lowering pin in peeling the 
substrate can be uniform, and the substrate can be 
peeled without generating cracks, or the like. 
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♦.NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] In the substrate adsorption supporting structure which adsorbs a substrate and holds it by the adsorption 
power of the negative pressure supplied to the hole the adsorption side of a plane -- adsorption -- a hole -- having - this 
adsorption -- A hole is arranged in the shape of a circle by turns, the rise-and-fall pin and the aforementioned 
adsorption which make the aforementioned adsorption side go up and down the aforementioned substrate to this 
adsorption side - and the aforementioned rise-and-fall pin and the aforementioned adsorption - the time of preparing 
the array circle formed from the hole in the shape of a concentric circle, and making the aforementioned substrate 
adsorb -- the aforementioned adsorption -- supply of the negative pressure to a hole -- the adsorption near a center -- 
the substrate adsorption supporting structure charactenzed by making it start from a hole and advancing the method of 
outside one by one 

[Claim 2] the aforementioned adsorption located in the method of outside in case adsorption of the aforementioned 
substrate is canceled -- the substrate adsorption supporting structure according to claim 1 characterized by starting 
adsorption release and making it go on towards a center one by one from a hole 

[Claim 3] The substrate adsorption supporting structure according to claim 1 or 2 characterized by forming detailed 
irregularity in the aforementioned adsorption side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the substrate adsorption supporting structure 
which cools the substrate which earned out adsorption maintenance with negative pressure, and held plates, such as a 
glass substrate of a liquid crystal display. 
[0002] 

[Description of the Prior Art] The substrate adsorption supporting structure is equipment which makes the glass 
substrate which consisted of a plate which adsorbs a substrate etc. with negative pressure, negative pressure equipment 
which supplies negative pressure to a plate, a coolant feeder which supplies the coolant to a plate, for example, carried 
out adsorption maintenance of the glass substrate of a liquid crystal display on the plate, sent the coolant etc. to the 
plate from the coolant feeder, and was heated in the middle of the manufacturing process cool. 
[0003] The conventional plate 20 is shown in drawing 5 . the adsorption which was open for free passage to negative 
pressure equipment as a plate 20 was shown in drawing 5 -- a hole 4 -- the center section of the plate 20 - the shape of 
an ellipse -- moreover, it is arranged on the straight line at the periphery section, and the rise-and-fall pin 6 is further 
arranged at equal intervals along with the diagonal line of a plate 20 from the center section of the plate 20 
[0004] and -- if the substrate adsorption supporting structure will raise the rise-and-fall pin 6, and will support a 
substrate, if a substrate is conveyed by the hand etc. from a last process, and a hand returns to a zero -- adsorption -- 
supply negative pressure to a hole 4, adsorption is made to start, the rise-and-fall pin 6 is dropped, and a substrate is 
adsorbed on a plate 20 if the coolant is supplied to a plate 20 and a substrate is cooled - adsorption -- supply of the 
negative pressure to a hole 4 - stopping - adsorption - the rise-and-fall pin 6 is gone up blowing off inert gas from a 
hole 4, and it exfoliates from a plate 20 and was made to move a substrate to the following process 
[0005] Invention (JP,5-208389,A) moreover, as other technology of adsorbing a substrate etc., in order to form a 
crevice between an adsorption side and the adsorbate-ed, two or more salients were prepared in the inferior surface of 
tongue which is an adsorption side - When forming a rib in the surface periphery section of a fixing disc and 
exfoliating a substrate from a fixing disc front face a rib using - adsorption - invention (JP,5-78491,U) which forms 
the expansion layer of the air which blew off from the hole between a substrate front face and a fixing disc, and 
adsorption - the O ring which becomes a hole from an elastic body is attached, and invention (JP,1-64387,U) which 
prevents the injury on a substrate is known 
[0006] 

[Problem(s) to be Solved by the Invention] however, the conventional substrate adsorption supporting structure - 
setting - a plate 20 top - adsorption - since the hole 4 and the rise-and-fall pin 6 were arranged without taking mutual 
physical relationship into consideration, and a substrate is exfoliated from the front face of a plate 20, when operating 
the rise-and-fall pin 6, dispersion had arisen in the adsorption power of the substrate concerning each rise-and-fall pin 6 
namely, adsorption of plurality [ pin / rise-and-fall / 6 / a certain / circumference ] - since the hole 4 is close - 
adsorption -- rise-and-fall pin 6 strong [ the adsorption power by the hole 4 ], and another - the circumference - 
adsorption - there is no hole 4, the state of saying that an adsorption power hardly works had arisen, and when the 
rise-and-fall pin 6 raised a substrate, the force applied to a substrate differed each rise-and-fall pin 6 of every 
Therefore, the release balance which makes adsorption of a substrate cancel did not occur uniformly, but since the 
contact surface of a substrate and a plate 20 was a flat surface further, the mutual adsorption power was large, by the 
operation of the rise-and-fall pin 6, it becomes easy to generate the crack of a substrate and the fall of availability and 
the yield etc. was caused. Since about 0.2-0. 3mm space is formed between a substrate and a plate except for some 
contact portions as the 2nd trouble when the above-mentioned adsorption technology (JP,5-208389,A, JP,5-78491,U, 
JP,1-64387,U) is used, the rear face of a substrate may not contact the front face and homogeneity of a plate, and may 
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be unable to cool a substrate efficiently. 

[0007] 

[Means for Solving the Problem] As a means to solve the above-mentioned technical problem, the substrate adsorption 
supporting structure consisted of this inventions as follows. 

[0008] the adsorption side of a plane -- adsorption -- a hole -- preparing -- adsorption - the substrate adsorption 
supporting structure which adsorbs a substrate and holds it by the adsorption power by the negative pressure of a hole - 
- setting -- the aforementioned adsorption side -- adsorption - a hole and a rise-and-fall pin alternation -- circular - 
arranging -- further -- this adsorption - the array of a hole and a rise-and-fall pin was formed in the shape of a 
concentric circle, and the substrate adsorption supporting structure was constituted thus, adsorption - the adsorption 
power to a substrate can be equalized by arranging a hole at equal intervals in the shape of a concentric circle and 
adsorption - by preparing a rise-and-fall pin by turns on the same circle as a hole, and arranging these in the shape of a 
concentric circle, it can become possible to push up a substrate with sufficient balance by the rise-and-fall pin, the 
uneven force applied to a substrate by this can be made into the minimum, and the injury on a substrate etc. can be 
prevented 

[0009] moreover, the adsorption arranged at the aforementioned concentric circle - pumping control is possible 
respectively for every hole - as - adsorption - it had at least two pumping piping of a hole, and the substrate 
adsorption supporting structure was constituted thus, if it carries out, it has turned to the outermost circle from the 
center - it is - the adsorption arranged on the same circle, such as turning to a center from the outermost circle, - 
pumping can be controlled for every hole, blasting of adsorption release and inert gas can be performed for a short 
time, and it becomes possible to ease the ununiformity of the load to a substrate 

[0010] Furthermore, minute irregularity was formed in the front face of an adsorption side, and the substrate adsorption 
supporting structure was constituted. Thus, if irregularity is formed in a front face, air opening at the time of raising a 
substrate by the influx and rise-and-fall pin of inert gas of between an adsorption side and substrates can be made " 
smooth. Moreover, since cooling efficiency does not fall since irregularity is made minute, and it moreover contacts 
uniformly all over a substrate, cooling of a substrate can be equalized. 
[0011] 

[Embodiments of the Invention] The gestalt of operation of the substrate adsorption supporting structure concerning 
this invention is explained with reference to a drawing. 

[0012] The perspective diagram of the substrate adsorption supporting structure is shown in drawing 1 . drawing 1 - 
setting - 2 - a plate - it is - the front face of a plate 2 - adsorption - having a hole 4 and rise-and-fall pin 6 grade, 10 
is a glass substrate by which a plate 2 is adsorbed with negative pressure 

[0013] First, the composition of the adsorption supporting structure 1 is explained, from the cooling system 16 with 
which the adsorption supporting structure 1 sends the coolant to a plate 2 and a plate 2 as shown in drawing 2 , and 
pneumatic-control equipment 18 grade - becoming a plate 2 -- adsorption - the hole 4, the rise-and-fall pin 6 and 
the pumping path 8, and the coolant path 12 are formed 

[0014] Moreover, the irregularity which detailed and uniform irregularity is formed in the front face of a plate 2 after 
performing insulating processing, and is formed is height which does not cause trouble in adsorbing a substrate 10 on a 
front face, and specifically serves as the range of 10-100 micrometers. 

[0015] adsorption - a hole 4 is arranged at a predetermined interval on the concentric circle centering ontiie center of 
a plate 2, as shown in drawing 3 -- having -- **** - adsorption - the height of a hole 4 is lowered on a par with the 
front face of a plate 2, and a little, and it comes out of it moreover, the adsorption arranged on the same circle - the 
hole 4 was open for free passage to the pumping paths 8a, 8b, and 8c of the same system, as shown in drawing 4 , and 
it has connected each pumping path 8a etc. to pneumatic-control equipment 18 through the pumping piping 5a, 5b, and 
5c, respectively drawing 3 and drawing 4 - setting - the rise-and-fall pin 6 -- a black dot - expressing - adsorption of 
the same system - the hole 4 expressed with the same pattern 

[0016] Pneumatic-control equipment 18 is the pressure pump which is not illustrated and equipment which connected 
with the vacuum pump and equipped the interior with the negative pressure by the high-pressure air or the vacuum 
pump from a pressure pump and which switches, switches according to a mechanism and is arbitrarily supplied to each 
pumping paths 8a, 8b, and 8c through the pumping piping 5a, 5b, and 5c. 

[0017] the operation of the drive which does not illustrate the rise-and-fall pin 6 - a substrate 2 - protrusion retreat - 
carrying out -- adsorption - the same circle top as a hole 4 - adsorption - a hole 4 and alternation - and an equal 
interval is opened and it arranges 

[0018] The coolant path 12 is mostly established in the interior of a plate 2 over the whole surface at the plane, the 
suicide-by-drowning mouth 13 of the coolant path 12 is formed in the center of a plate 2, and the flood mouth 1 5 is 
formed in four corners of a plate 2 again, respectively. The water pipe from a cooling system 16 is connected to the 
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suieide-by-drowning mouth 13. and the return pipe which returns to a cooling system 16 is connected to the flood 
mouth 15, and the coolant to which water was supplied in the coolant path 12 from the suicide-by-drowning mouth 13 
returns from the flood mouth 15 prepared in four corners to a cooling system 16, spreading the interior on all sides and 
cooling a substrate 10 from the interior. 

[0019] Next, operation of the adsorption supporting structure 1 is explained. 

[0020] First, the rise-and-fall pin 6 will go up. and the nse-and-fall pin 6 of a plate 2 will raise a substrate 10 from a 
hand, if it is descending and a substrate 10 is earned by the hand (not shown) on a plate 2 from a last process. If a hand 
separates from a substrate 10 and returns to a zero, the rise-and-fall pin 6 will descend and a substrate 10 will be 
adsorbed, negative pressure supplies pumping piping 5a first in that case - having -- most -- inside adsorption — a hole 
-- 4a adsorbs a substrate 10 and if the nse-and-fall pin 6 descends completely, negative pressure will supply the other 
pumping piping 5b and 5c one by one after the 2 - 5 seconds - having -- inside adsorption - the adsorption from hole 
4b - a hole — it sticks to 4c one by one adsorption of the periphery section of the plate 2 which a substrate 10 contracts 
most by this — a hole -- the surrounding fractional force of 4c can be reduced and the adsorption power by friction and 
static electricity can be decreased 

[0021] If a substrate 10 is made to adsorb, the coolant will be made to conduct water to the coolant path 12 from a 
cooling system in the state where it adsorbed, and a substrate 10 will be cooled. Since the substrate 10 has stuck the 
substrate 10 to the plate 2 by adsorption, its transmission efficiency of heat is high and can cool it efficiently and 
equally. 

[0022] Adsorption release will be performed if cooling is completed, adsorption release - first - adsorption - supply 
of the negative pressure to a hole 4 — stopping ~ adsorption -- inert gas is supplied to a hole 4 adsorption -- the time of 
blowing off inert gas from Holes 4a, 4b, and 4c -- the supply sequence of negative pressure - reverse -- carrying out -- 
most - outside adsorption - the adsorption controlled by the inside pumping piping 5b and 5a one by one from hole 4c 
- the blowdown of adsorption release and inert gas is performed toward Holes 4b and 4a This aims at carrying out air 
opening from the periphery section with the largest adsorption power, and preventing a substrate crack, most inside 
adsorption - a hole - after canceling adsorption of 4a, the rise-and-fall pin 6 is raised, and a substrate 10 is exfoliated 
from a plate 2 1-2 seconds after blowing off adsorption release and inert gas at this time, it is desirable to push up the 
rise-and-fall pin 6 by motorised [ which performed S-character control ]. moreover, inert gas - Io NAIZA - letting 
it pass — adsorption — spouting from a hole 4 is desirable 

[0023] Thus, according to the above-mentioned adsorption supporting structure 1, it is uneven from the rise-and-fall 
pin 6 to a substrate 10, and since the impossible force is not applied and adsorption release of a substrate 10 can be 
earned out, the injury on a substrate 10 does not occur but the high substrate adsorption supporting structure of 
productivity with the high yield can be offered. 
[0024] 

[Effect of the Invention] according to the substrate adsorption supporting structure of this invention adsorption - a 
hole and a rise-and-fall pin - alternation - the shape of a circle - arranging - further - the adsorption - it becomes 
possible from a plate by having arranged the hole and the rise-and-fall pin in the shape of a concentric circle to 
decrease sharply the substrate crack at the time of exfoliating a substrate 

[0025] the time of the rise-and-fall pin arranged equally exfoliating a substrate as the reason - each adsorption - the 
time of contacting by the equivalent adsorption power to a hole, and pushing up a rise-and-fall pin - large adsorption 
of an adsorption power -- a hole - it is because the force in which become possible to push up the neighborhood by the 
equivalent force from right and left, and this joins a substrate can be equalized 

[0026] moreover, the thing in which detailed irregularity was formed on the plate front face - inert gas - adsorption - 
the time of making it blow off from a hole - gas - between the contact surfaces with a substrate - large - being 
spread - being easy - moreover, the time of making a substrate exfoliate - between the contact surfaces with a 
substrate - the atmosphere - flowing -- being easy - ablation of a substrate can be made easy more 
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